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ABSTRACT
Image captioning is one of the most needed requirements of today’s world. Moreover, there are some inbuilt
applications that generate and provide a caption for a certain image, all these things are done with the help of
deep neural network models. The process of generating a description of an image or the process by which we
get to know moto of image is called image captioning. Using CNN it detects the important objects, their
attributes and also relation among them in respective image. It generates syntactically and semantically correct
sentences. In this project, we present a CNN LSTM Model to describe images and generate captions using
computer vision and machine translation. This project aims to detect different and important objects found in an
image, recognize the relationships between those objects and predicting the sequence of sentence using LSTM.
The dataset used is Flickr8k and the programming language used is Python3, and with the help of the Xception
model, to demonstrate the caption for image. This project will also elaborate on the functions and structure of
the various Neural networks involved. Generating image captions is an important aspect of Computer Vision
and Natural language processing.
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I.

INTRODUCTION

In this Project we will be predicting the contents of an image by words one by one and make a
sensible sentence to be able to describe this image. A network of CNN and LSTM is used in this
project. CNN is used to extract features and LSTM to store the words one by one and make a
sentence. The caption should not only be able to describe the object but also make a sensible
sentence which describe the action that’s going on in that image .Most of the previous methods are
based on indexing and labelling an image and categorizing them which can be a huge waste of
human efforts when being compared to the automatic generation through deep learning .However
simple words in any language can be feeded to the model to be able to predict the words of the
objects In an image[5] Every day we see a lot of photographs in the surroundings , on social media
and in the newspapers. Humans are able to recognize photographs themselves only. We humans
can pick out the photographs without their designated captions but on the other hand machines need
images to get trained first then it’d generate the photograph caption automatically. Image
captioning may benefit for loads of purposes, for example supporting the visionless person using
text-to-speech through real time feedback about encompassing the situation over a camera feed,
improving social medical leisure with the aid of reorganizing the captions for photographs in social
feed along with messages to speech.

II. METHODOLOGY
We are using CNN to detect different objects in given image and LSTM to predict the sequence of words and in turn
generate the caption for given Image.

CNN
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CNN is used for extracting features from the image. CNN- Convolutional Neural networks are specialized
deep neural networks which can process the data that has input shape like a 2D matrix. Images are easily
represented as a 2D matrix and CNN is very useful in working with images. CNN is basically used for
image classifications and identifying if an image is a bird, a plane or Superman, etc. It scans images from
left to right and top to bottom to pull out important features from the image and combines the feature to
classify images. It can handle the images that have been translated, rotated, scaled and changes in
perspective.

Fig. CNN Architecture

LSTM

LSTM stands for Long short-term memory; they are a type of RNN (recurrent neural network) which is
well suited for sequence prediction problems. Based on the previous text, we can predict what the next
word will be. It has proven itself effective from the traditional RNN by overcoming the limitations of RNN
which had short term memory. LSTM can carry out relevant information throughout the processing of
inputs and with a forget gate, it discards non-relevant information. LSTM will use the information from
CNN to help generate a description of the image
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Fig. LSTM Gates
Forget Gate: In a cell of the LSTM network, the first step is to decide whether we should keep the information from the previous
timestamp or forget it. So forgot get is used for that purpose.

Later, a sigmoid function is applied over it. That will make ft a number between 0 and 1. This ft is later multiplied
with the cell state of the previous timestamp as shown below.

If ft is 0 then the network will forget everything and if the value of ft is 1 it will forget nothing.
Input Gate: Input gate is used to quantify the importance of the new information carried by the input. Here is the equation of the
input gate.

Again, we have applied sigmoid function over it. As a result, the value of I at timestamp t will be between 0 and 1.

New Information: -
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Now the new information that needed to be passed to the cell state is a function of a hidden state at the previous
timestamp t-1 and input x at timestamp t. The activation function here is tanh. Due to the tanh function, the value of
new information will between -1 and 1. If the value is of Nt is negative the information is subtracted from the cell state
and if the value is positive the information is added to the cell state at the current timestamp.
However, the Nt won’t be added directly to the cell state. Here comes the updated equation

Output Gate: -

The output gate determines the value of the next hidden state. This state contains information on previous inputs. First,
the values of the current state and previous hidden state are passed into the third sigmoid function. Then the new cell
state generated from the cell state is passed through the tanh function. Both these outputs are multiplied point-bypoint. Based upon the final value, the network decides which information the hidden state should carry. This hidden
state is used for prediction.

II.
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Three Phases of the application
 Features Extraction: The extraction of the features from images are being extracted. It creates vector
features also known as embeddings. The CNN model extract features from original images after which they
are compressed to smaller and RNN compatible feature vector.
 Tokenization: The next phase in the application is RNN, that decodes the feature vectors that were fed to
it from CNN. Here the sequence of the words is predicted and however the captions are generated.
 Prediction: After the tokenization, the last step is Prediction.
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Advantages

Disadvantages

1. Generating well -formed
sentence requires both syntactic
and semantic of the languaguage.
2. Computationally efficient.
3. Very High accuracy in image
recognition problems.

1. CNN do not encode the
position and orientation of
object.
2. Lack of ability to be
spatially invariant to the
input data.
3.Lots of training data is
required.

1. Generate Caption Using CNN
and LSTM.
2. It uses resnet 50 model to
extract feature.
3.uses CNN for feature
extraction and LSTM to
predicting the next words.

1. Accuracy issue is there.

883

Vol-8 Issue-3 2022

Image Caption Generator
Based On Deep Neural
Networks [Jianhui Chen
Wenqiang Dong, Minchen
Li]
Deep Neural
Network [2]

Deep
Learning[6]

Deep
Learning [7]

16681

Show and Tell: A Neural
Image Caption Generator
[Oriol Vinyals Google
,Alexander Toshev Google
Samy Bengio Google
,Dumitru Erhan Google]

Domain-Specific Image
Caption Generator with
Semantic Ontology[SeungHo Han and Ho-Jin Choi]

IJARIIE-ISSN(O)-2395-4396

Convolutional
Neural Network
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Long Short
Memory(LSTM).
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1. Easy to use.
2. Provides inbuilt things.

1. Problems in low-level
API.

1. Reliability.
2. Accuracy.
3. Process in a simpler and faster
way.

1. Failing in image
processing.

1.Generate domain-specific
image caption based on object
and attribute information.
2.uses semantic ontology to
provide natural language
description.
3.uses moscoco data set which
include general images.

1. model is not end-to-end
manner for semantic
ontology

884

Vol-8 Issue-3 2022

IJARIIE-ISSN(O)-2395-4396

III.

RESULTS AND DISCUSSION

Fig-Loss Function Graph
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Fig-Output1

Fig-Output2
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APPLICATIONS
1. In Virtual Assistants
2. Recommendations in editing
3. Image Encoding
4. Self-driving cars
5. social media
6. In Natural Language Processing Application

IV.

CONCLUSION

Our model based on multi label classification using fast Text and CNN, is useful in detecting and extracting objects
from image and generate caption according to the provided datasets. We have presented multiple approaches for
Image caption Generator like (Convolution neural network, Long short-term memory). The CNN-LSTM model was
built on the idea of generating the captions for the input pictures. This model can be used for a variety of applications.
In this, we studied about the CNN model, RNN models, LSTM models, and in the end, we validated that the model is
generating captions for the input pictures.
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